EP 2 345 768 A1

(1 9) Européisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 345 768 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
20.07.2011 Bulletin 2011/29

(21) Application number: 08877121.7

(22) Date of filing: 01.10.2008

(51) IntClL.:
E04B 1/26 (2006.01)
E04B 1/58 (2006.01)

E04C 3/14 (2006.01)

(86) International application number:
PCT/ES2008/000619

(87) International publication number:
WO 2010/037871 (08.04.2010 Gazette 2010/14)

(84) Designated Contracting States:
AT BEBG CHCY CZDE DKEE ES FI FR GB GR
HRHUIEISITLILT LU LV MC MT NL NO PL PT
RO SE SI SKTR
Designated Extension States:
AL BA MK RS

(71) Applicant: Pozo Puertolas, Rafael
08025 Barcelona (ES)

(72) Inventor: POZO PUERTOLAS, Rafael
08025 Barcelona (ES)

(74) Representative: Manresa Val, Manuel et al
Manresa & De Rafael, S.L.
Roger de Lluria, 113, 42 planta
08037 Barcelona (ES)

(54) INTERLOCKING STRUCTURAL REINFORCEMENT SYSTEM

(57)  The system comprises prism-shaped parts (2)
having a smaller length than the beam (1a, 1b) or post
(1c) to be formed, having at their facing ends identical
configurations for joining them together, said facing ends
comprising: - alateral undercut (3) defined by arear plane
(5) which forms a first acute angle (a) with a longitudinal
plane, perpendicular to the bottom of the lateral undercut

Fig. 1

(3), and a second acute angle (b) with the plane corre-
sponding to the bottom of the undercut (3) and - a pro-
jecting lug (4) which has a configuration matching that of
the said undercut (3), the lugs (4) and undercuts (3) of
the prism-shaped parts (2) defining in the mutually en-
gaged position two locking zones or wedges in two trans-
verse directions.

LS

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 345 768 A1 2

Description
Object of the invention

[0001] Thisinvention refers to an interlocking structur-
al reinforcement system applicable to structure construc-
tion based on beams and columns formed by prism-
shaped elements made of wood, plastic, resin or other
similar materials.

Background to the invention

[0002] Various types of structures formed by wooden
columns and beams are currently known that are joined
mutually using accessory elements, such as metal
squares and billets, pins, nails or screws, in certain cases
combined with interlocking methods using the actual
beam and column elements.

[0003] One example of this type of structure is de-
scribed ininvention patent ES 2 632 348 B1, which refers
to a pergola made up of a structure comprising columns
with twp pass-through orifices at their upper ends and
centred between parallel faces, which enable them to
house trusses that present various rectangular indenta-
tions along their upper and lower edges in a complemen-
tary manner that permits the coupling of both trusses
within the column orifices in collaboration with safety pins
assisted by a pair of chocks-pins to block said elements
when in position.

[0004] Inthe mentioned patent, just like other wooden
structures, the roof structure has a flat configuration that
allows significant simplification of the truss assembly,
however, when a roof structure is to be constructed with
two or more sides, the structure is significantly compli-
cated, especially with respect to the ridgepiece beams
arranged in alignment with the ridges or convergence
zone of the surfaces corresponding to the various roof
sides, making it necessary, in certain cases, to employ
central columns to support the upper edges of said ridge-
piece beams, with said columns causing interference
during the use of the pergola or construction and, in other
cases to use lower horizontal trusses to support the ridge-
piece beams via vertical supports, which practically dou-
bles the number of beams required to use the roof.
[0005] Moreover, it should be pointed out that that
these structures are currently marketed as dismantled
kits so that the user is able to assemble them with a cer-
tain amount of ease by following the assembly instruc-
tions, without having to seek the services of an installer
or specialised carpenter.

[0006] However, marketing in a kit involves certain
problems due to the need for various structural elements
to have limited length in order to facilitate handling, stor-
age and subsequent transport, with it being recommend-
ed that the structural elements be shorter than the struc-
tural element (beam or column) to be constructed.
[0007] In compliance with these provisions, an addi-
tional problem arises regarding providing these elements
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intended to form beams or columns with simple, econom-
ic joints that are easy to assemble and, at the same time,
guarantee joint rigidity that is not simultaneously
achieved with current joints using metal plates and bolts.

Disclosure of the invention

[0008] The interlocking structural reinforcement sys-
tem covered by this invention involves certain construc-
tive particularities intended to allow the interlocking and
reinforcement of end-facing prism-shaped elements to
form columns and beams that are longer than said prism-
shaped elements and to obtain easily assembled joints
and achieve strengths that are similar to that of any other
obtained beam or column section.

[0009] The mentioned structural reinforcement system
also allows the establishment of a coaxial or angled joint
of the prism-shaped elements to respectively form
straight beams or columns or ridgepiece beams that de-
fine angles between them, with the joint in the latter case
also providing strengths that enable the construction of
roof structures without central support columns.

[0010] To this end and in accordance with the inven-
tion, this system comprises prism-shaped elements that
are shorter than the corresponding beam or column, with
identical configurations at facing ends for coupling pur-
poses, with said facing faces comprising: - a lateral re-
cess affecting half the prism-shaped element thickness
that is delimited by a rear plane that forms a first acute
angle (a) with a longitudinal plane that is perpendicular
to the bottom of the lateral recess and a second acute
angle (b) with the plane corresponding to the recess bot-
tom, - a protruding appendix corresponding to the other
half of the prism-shaped element thickness and which
presents a complementary configuration to that of the
mentioned recess; with the prism-shaped element ap-
pendices and recesses, in the mutual coupling position,
forming two wedges or blocking zones in two transversal
directions with respect to the prism-shaped element and
mutually perpendicular. The end configuration of the
prism-shaped elements produces a simple quick cou-
pling, without any anchor plates or bolts.

[0011] The inclination of the rear surface of the lateral
recesses with respect to a longitudinal plane and the re-
cess bottom and the complementary configuration of the
protruding appendix determines that when the coupling
is subjected to compression or bending forces, the pro-
truding appendices exert pressure against the surface of
the recess of the other prism-shaped element and they
tend to approach each other laterally among the full joint
section.

[0012] In one embodiment of the invention, the lateral
recesses of the prism-shaped elements present an isos-
celes trapezoid configuration and the protruding appen-
dices present a longitudinal bevelling at their inclined
edges that defines on said appendices, a configuration
complementary to that of the cavity delimited by the bot-
tom and the rear plane of the recess; thus the prism-
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shaped elements are arranged in the coupling position,
mutually faced and longitudinally aligned, forming a
straight beam or a column.

[0013] In an embodiment variation, the lateral recess-
es of the prism-shaped elements present a rhomboidal
configuration and the protruding appendices on the lon-
gitudinal lateral that is largely protruding, has bevelling
that defines, on said appendices, a configuration that is
complementary to that of the cavity delimited by the bot-
tom and the rear plane of the recess. In the coupling
position, the prism-shaped elements form ridgepiece
beams that mutually define an inverted "V" - shaped an-
gle.

[0014] In the two previous embodiments, the protrud-
ing appendices in the central zone present at least one
transversal orifice for the insertion of a retaining pin in
the longitudinal direction of the prism-shaped elements
in the coupling position. The purpose of this pin is to pre-
vent the prism-shaped elements coupled by the facing
ends from displacing longitudinally when subjected to
traction forces, since this separation would cause cou-
pling release.

[0015] Inoneinvention embodiment, corresponding to
the mid transversal plane of the previously described
joints, the prism-shaped elements present grooving for
half-box coupling of a part with complementary grooving
for lateral retraining of the protruding appendices in the
coupling position and the forming of a crossing of beams
or structural elements.

[0016] The facing lateral surfaces of the previously
mentioned prism-shaped elements and the lateral retain-
ing part present longitudinal recesses that define a cavity
for a retaining pin in the cavity coupling direction.
[0017] According to the invention, the parts forming
the columns present vertically connected transversal
cavities in their upper ends for through assembly of in-
clined ridgepiece beams, horizontal trusses and at least
one wedge for vertical compression for retention in the
assembly position.

Description of the figures

[0018] In order to complete this description and facili-
tate the understanding of the invention’s characteristics,
this descriptive report is accompanied by a set of draw-
ings for non-limiting guideline purposes that represent
the following:

- Figure 1 shows a partial perspective view of a struc-
ture employing the interlocking structural reinforce-
ment system that is the object of this invention.

- Figure 2 is an elevation view of an embodiment ex-
ample of the reinforcement system of two prism-
shaped elements fitted with recesses and isosceles
trapezoid prominences that are coupled mutually
forming a straight beam.

- Figure 3 corresponds to a plan view of the previous
figure.

10

15

20

25

30

35

40

45

50

55

- Figure 4 is an exploded view of the prism-shaped
elements of the previous figure.

- Figures 5 and 6 show elevation and plan views of
any one of the - shaped elements of the previous
figures in which the end recess and appendix can
be appreciated forming the interlocking means.

- Figure 7 is an elevation view of the reinforcement
system of Figure 1, with a lateral retaining part, with
complementary grooving to that of the longitudinal
parts, secured in the assembled position by a retain-
ing pin inserted in longitudinal recesses defined in
the facing lateral surfaces of the prism-shaped ele-
ments and said lateral retaining part.

- Figure 8 shows a profile view of the previous figure
in which the prism-shaped elements are sectioned
along a transverse plane.

- Figure 9 is a perspective view of two straight beams
similar to that of Figure 1, perpendicularly coupled
mutually by the grooving defined in the joint zones
of the respective prism-shaped elements.

- Figure 10 is an exploded view of the two straight
beams of the previous figure with the facing coupling
grooving.

- Figure 11 shows an elevation view of an embodiment
variation of the reinforcement system of two prism-
shaped elements with recesses and prominences,
in this case rhomboidal, coupled mutually forming
an angled ridgepiece beam.

- Figure 12 shows a perspective view of the uncoupled
prism-shaped elements of Figure 10

- Figure 13 is an elevation view of the uncoupled
prism-shaped elements of Figures 11 and 12.

- Figure 14 shows a plan view of any one of the prism-
shaped elements of Figure 12.

- Figure 15 is a detailed exploded perspective view of
the structure shown in Figure 1, with the beams and
the retaining wedge, facing each other in the trans-
versal cavities of the column.

Exemplary embodiment of the invention

[0019] Figure 1 shows a partial structure made up of
structural elements, such as angled ridgepiece beams
(1a) and trusses or straight beams (1b) coupled over a
vertical column (1c¢), using the interlocking structural re-
inforcement system.

[0020] This system enables the forming of beams and
columns (1a, 1b, 1c) using prism-shaped elements (2)
of shorter length that have identical configurations at the
facing ends for mutual coupling in the facing positions.
[0021] In the embodiment of Figures 2 to 6, the ends
of the prism-shaped elements (2) have lateral recesses
(3) that affect approximately half of the prism-shaped el-
ement (2) thickness, with the other half of the prism-
shaped element defining a protruding appendix (4) hav-
ing a complementary configuration to that of the men-
tioned recess (3).

[0022] These recesses (3) are delimited by a rear
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plane (5) which, as shown in Figure 5 and 6, forms a first
acute angle (a) with a longitudinal plane of the prism-
shaped element (2) and a second acute angle (b) with
the corresponding plane at the bottom of the recess (3).
[0023] In turn, the protruding appendices (4) present
a complementary configuration to that of the recess (3)
that permits the frontal coupling of the prism-shaped el-
ements (2) as shown in Figures 2 and 3, configuring, in
the mutual coupling position, two wedges or blocking
zones in the two transverse perpendicular directions be-
tween them.

[0024] The inclined ends of the appendices (4) have
longitudinal bevels (6) complementary to the cavity de-
fined between the rear plane (5) and the recess bottom
(3).

[0025] In the embodiment of Figure 2 to 6, the prism-
shaped elements present a transverse orifice (7) in cor-
respondence with the central zone of the appendices for
inserting a retaining pin (8) in the longitudinal direction
of the prism-shaped elements (2).

[0026] Additionally in this specific embodiment, the
prism-shaped elements (2) present grooves (9) in corre-
spondence with the mid transverse plane of the protrud-
ing appendices (4) for the assembly of a part (10) with
the complementary grooves (11) for lateral retention of
the protruding appendices (4) in the coupling position
and the formation of a crossing of beams or structural
elements as shown in Figures 7 and 8.

[0027] This part (10) may be treated as a continuous
beam or one similar to that shown in Figure 2, in other
words, obtained by coupling two prism-shaped elements
(2) with the corresponding recesses (3) and protruding
coupling appendices as seen in Figures 9 and 10.
[0028] In order to secure the cross part (10) with re-
spect to the joint zone of the prism-shaped elements (2)
forming a beam, the facing lateral surfaces said elements
have complementary longitudinal recesses (11) that de-
fine a cavity for inserting a retaining pin (12).

[0029] In the embodiment variation of Figures 11 to
14, the facing ends of the prism-shaped elements intend-
ed to form ridgepiece beams have recesses (3) and pro-
truding appendices (4), similar to those previously de-
scribed, but with a rhomboidal configuration that, in this
case, defining the bevelling for the protruding appendices
on the most protruding longitudinal lateral of said appen-
dices. This arrangement determines that when the cou-
pling between the appendices and the prism-shaped el-
ement recesses is established, said prism-shaped ele-
ments define an inverted "V" angle mutually, thus forming
a ridgepiece beam as shown Figure 11.

[0030] Inthisembodiment,the prism-shaped elements
(2) also have orifices (7) for inserting a retaining pin (8)
in the longitudinal direction and grooves (9) for perpen-
dicular coupling to another ridgepiece beam, in this case
with complementary grooves (9) in its lower zone.
[0031] As shown in Figure 15, the trusses or straight
beams (1b) and the ridgepiece beams (1a) on column
(1c) are executed by inserting the rear ends of said
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beams into transverse cavities (13) defined on the in the
column and vertically connected to establish beam (1a,
1b) fixing when interlocked by vertical recesses (14) by
a retention wedge (15).

[0032] When the nature of the invention is sufficiently
described, together with an exemplary embodiment, it is
stated for the record that the materials, form, size and
arrangement of the described elements may be modified
provided this does not involve any alteration to the es-
sential characteristics of the invention the claims for
which are given below.

Claims

1. Interlocking structural reinforcement system appli-
cable to the construction of structures based on
beams (1a, 1b) and columns (1c) formed by prism-
shaped elements made of wood, plastic, resin or oth-
er similar materials, characterised in that it com-
prises prism-shaped elements (2) that are shorter
than the beam (1a, 1b) or column (1c) to be formed,
which have identical configurations at facing ends
for coupling which comprise said facing ends: - a
lateral recess (3) that affects half the thickness of
the prism-shaped element (2) and is delimited by a
rear plane (5) that forms a first acute angle (a) with
a longitudinal plane perpendicular to the bottom of
the lateral recess (3) and a second acute angle (b)
with the plane corresponding to the recess bottom
(3) and, - a protruding appendix (4) corresponding
to the other half of the prism-shaped element thick-
ness, which presents a complementary configura-
tion to that of the mentioned recess (3), with the ap-
pendices (4) and recesses (3) of the defining prism-
shaped elements (2) in the mutual coupling position,
defining two wedges or blocking zones in two trans-
verse directions with respect to the prism-shaped
elements (2) and also perpendicular mutually.

2. Asystemaccordingto claim 1 characterised in that
the lateral recesses (3) of the prism-shaped ele-
ments (2) present an isosceles trapezoid configura-
tion, with the protruding appendices (4) presenting
a longitudinal bevel (5) and their inclined end that
defines, on said appendices (4), a complementary
configuration to that of the cavity delimited by the
bottom and rear plane (5) of recess (3) and because
the prism-shaped element (2) coupling position are
arranged mutually facing and longitudinally aligned.

3. Asystemaccordingtoclaim 1 characterised in that
the lateral recesses (3) of the prism-shaped ele-
ments (2) present a rhomboidal configuration be-
cause the protruding appendices (4) on the longitu-
dinal lateral thatis largely protruding, presents a bev-
el (6) that defines, on said appendices (4), a config-
uration that is complementary to that of the cavity
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delimited by the bottom and the rear plane (5) of the
recess and because, in the coupling position, the
prism-shaped elements form ridgepiece beams (1a)
that mutually define an inverted "V" - shaped angle.

A system according to any of the previous claims
characterised in that the central zone of the pro-
truding appendices (4) present at least one trans-
verse orifice (7) for inserting a retaining pin (8) in the
longitudinal direction of the prism-shaped elements 70
(2) in the coupling position.

A system according to any of the previous claims
characterised in that the prism-shaped elements

(2) present grooves (9) for half-box couplingofapart 75
(10) with complementary grooves for lateral reten-

tion of the protruding appendices (4) in the coupling
position and the forming of a crossing of beams or
structural elements.

20
A system according to claim 5 characterised in that
the prism-shaped elements (2) and the lateral retain-
ing part (10) present longitudinal recesses (11) on
the facing surfaces for inserting a retaining pin (11)
in the coupling position. 25

A system according to any of the previous claims
characterised in that the upper ends of the parts

(2) forming the columns (1 c) have vertically con-
nected transverse cavities (13) for pass-through as- 30
sembly of ridgepiece beams (1a), straight beams
(1v) and at least one retaining wedge (15).
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